A 31-year-old male presented to the emergency room with a sudden onset of blindness and a rash after a five-day history of myalgia, abdominal pain, and fever. The For a week prior to admission the patient had complained of not feeling well, reporting diffuse abdominal pain, myalgia, malaise, arthralgias, night sweats, and fever to 102°F. He continued to work until two days prior to admission, when he consulted his local medical doctor with these complaints. At that time, based upon right upper quadrant tenderness and a history of passing some dark urine, the diagnosis of viral hepatitis was made, and the patient was offered hospitalization. He refused and was treated symptomatically at home. One day prior to admission, the patient developed a temperature to 106°F that abated somewhat with fluids and aspirin. He also noted a violent blurring of vision in his right eye and increased abdominal pain. The patient called his local physician who referred him to the hospital. The physician advised hospitalization again, but the patient again refused. The day of his admission, the patient presented to the emergency room (ER) with bilateral blindness and a diffuse rash. He appeared acutely ill and very agitated. A diagnosis of hepatitis with antigen excess and vasculitis was made. He was given a loading dose of steroids and was admitted to the medical service.
with some impairment in his vision and a diffuse rash. The initial diagnosis was acute hepatitis, and subsequently a diagnosis of hepatitis complicated by vasculitis was reached. The diagnosis of vasculitis was made from the nature of the skin rash and from the ophthalmologic findings. The skin lesions were examined by Dr. Battaglini of the dermatology service. Dr. Battaglini, would you describe your findings? DR. JULIE BATTAGLINI (Resident in Dermatology): We examined the patient after his admission. The skin rash consisted of diffuse, macular, almost urticurial eruptions on the face, back, chest, abdomen, and extremities. There were a few pustules on the right nares. The patient's feet were cold and there was the suggestion of a lividoreticularis pattern over the lateral surface of the left foot. There were ecchymotic macules on the median border of the upper lip, bilateral subconjunctival hemorrhages, small splinter hemorrhages on the right third and fourth, and left second and third fingers in a setting of calloused hands, and two small erythematous macules on the left thumb, along with ecchymoses approximately a centimeter in diameter on the flexor surface of the left fourth toe, and the right first fingertip. These ecchymotic areas were purpuric and not palpable. A similar area that was not present on admission later appeared on the right fifth finger. The splinter hemorrhages seen on admission on the right third and fourth fingers became more extensive along with purpuric macules later in the course of the patient's illness. DR . KLIGER: In the absence of those substantial splinter hemorrhages, but with the presence of the pustular lesions, what would your differential diagnosis have been then? DR. BATTAGLINI: We thought the pustular lesion on the nares was due to herpes. A culture of the area later showed it was herpes, and it was unrelated to the other lesions. Our differential diagnosis was based on the ecchymotic lesions on the left toe and on the right finger. We felt these most likely indicated either a septic embolus or a localized disseminated intravascular coagulation. The DR. THATCHER: A further questioning of the family revealed that there had been no IV drug use. The patient had not been on any medications. There had not been any ingestion of contaminated food, travel, or previous infection or known exposure to people with hepatitis, although the patient did work as an emergency medical technician and did have needle exposure. He also worked in a chemical plant with some exposure to phenol. The family did reveal that the patient had had an ingrown toenail for about ten days to two weeks prior to admission, but that he had been too sick to mention this to his doctor when he was seen two days prior to admission. We did not notice it on physical exam.
The past medical history was negative for medicines, negative for surgery, and negative for any sort of illness or allergies other than environmental allergies which had been treated with intradermal injections. The history was also negative for cardiac and immune diseases.
On physical exam, the patient was a large, muscular, male who was disoriented, agitated, responsive only to light, and complaining of abdominal pain. He was in obvious marked distress and overtly very ill. The blood pressure was 120/80 mm Hg, and his pulse was 140/minute and regular. His temperature was 101.4°F rectally, and his respiratory rate was 28/minute. The skin has been described well by the dermatologist. Head and neck exam showed subconjunctival hemorrhages, sharp optic disks, a Roth spot, and flamed hemorrhages of the right eye on our exam. As mentioned, there was a crusty nasal lesion and ecchymotic lesions of the upper lip.
There was decreased range of movement in the neck, but there was no arteriovenous distension or bruit. The chest was clear. The PMI of the heart was slightly displaced to the left, and there was a II/VI holodiastolic murmur at the base, without an S3 or S4. The abdominal exam revealed decreased bowel sounds and diffuse tenderness with marked right upper quadrant tenderness. In the ER the stool was positive for heme, and on re-exam it was negative. Extremities showed very mild splinter hemorrhages. The pulses in the extremities were strong, and there was no edema. His neurologic exam showed he was responsive only to light. The patient's muscle tone was increased, and there was a slight decrease in movement of the right lower extremity. There was persistent clonus, hyperreflexia, and a questionable up-going right toe.
The data base included a CBC that showed a white cell count of 20,400/mm3, and there were 32 percent segmented neutrophils, 48 percent bands, and 10 percent metamyelocytes. The platelet count was 42,000/mm3, and the hematocrit was 41 percent. His PT and PTT were normal. Fibrinogen was 560 mg%o with fibrin split products less than 40. Serum hemoglobin was 61, serum haptoglobin was 2, and tests for cryoprecipitate and Coomb's reaction were negative. The BUN was 60 mg%/o, creatinine was 3.5 mg%, uric acid was 6.5 mg%lo, calcium was 8.8 meq/L, and albumin was 3.0 g/100 ml. The SGOT was 79 units, and the total bilirubin was 5.6 mg%o. Urinalysis showed 1 + protein, marked RBCs, RBC casts, renal tubular cell casts, and renal tubular cells. Arterial blood had a pH of 7.46, with a pCO2 of 26 mm Hg, and a PO2 of 91 mm Hg on room air. The chest X-ray showed slight enlargement of the heart and a questionable right lower lobe infiltrate. The plain film of the abdomen was normal. The fourth tube of a spinal tap had a red blood cell count of 1,025, and a white blood cell count of 4,300 with 96 percent segmented neutrophils. An abdominal echo showed an enlarged liver and spleen. Cardiac echo showed aortic insufficiency with questionable vegetations. Countercurrent immunoelectrophoresis was normal on urine, serum, and CSF. We saw questionable intracellular bacteria on a blood smear, but, on examination, the buffy coat was negative. EKG On the third hospital day the rash seemed to resolve, and the embolic lesions matured further. The white blood cell count dropped to 13.2/mm3 with only 4 percent bands. He was treated with nine grams per day of oxycillin. His temperature on that day reached 100.8°F. A repeat echocardiogram showed aortic insufficiency with vegetations. The murmur had increased to a grade III/VI holodiastolic murmur, and the patient had "pistol-shot" pulses. There still was no evidence of cardiac failure. The patient also developed on this day cardiac arrhythmias showing couplets and triplets, and he was treated with a lidocaine drip. His CPK was normal, and his arterial blood gases were stable. His BUN was 103 mg%o and the creatinine had risen to 8.1 mglo. The total bilirubin had fallen to 1.92 mgWo, and the SGOT and alkaline phosphatase levels were normal. He had normal LFTs and normal cortisol levels. Neurologically, his sensorium seemed to increase, but there still was a right paresis, and there was a question of some posturing. He also developed a left facial palsy. A new Roth spot was seen, but there seemed to be a decreasing amount of papillitis on ophthalmologic exam.
On the fourth hospital day minimum inhibitory concentration studies by the infectious disease lab confirmed that oxycillin in our present regimen was the treatment of choice. His platelet count had risen to 90,000/mm3. There was a decreased amount of ectopy noted while he remained on the lidocaine drip. There was still no evidence of failure. The urine output had increased to 75 cc/hour. The BUN remained stable at 130 mg0lo. The patient's vision started to return, and he could recognize members of his family and communicate intermittently. A repeat CAT scan without contrast was negative.
On the fifth hospital day an abdominal echo showed normal liver, spleen, and kidneys without evidence of overt abscess formation. The BUN fell to 109 mg%o, and urine output continued to rise. His cardiovascular status showed a wide-open aortic valve by blood pressure readings. The patient remained hemodynamically stable, and he was taken to the catheterization lab in preparation for surgery. A catheterization showed a 4 + aortic regurgitation without mitral regurgitation, and there were no signs of a left-to-right shunt.
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SIGAL AND SMITH DR. KLIGER: Here is a patient who was admitted after a five-to-six-day prodromal period and died five to six days later of bacterial endocarditis and overwhelming sepsis. In the first several hours following hospitalization the data that began accumulating pointed toward a multi-system disease involving the liver, kidneys, and central nervous system. We appreciated a low-grade disseminated intravascular coagulation, increasing embolic phenomena on the patient's skin and his eyebrows, progressive heart disease, and metabolic abnormalities with a delta metabolic acidosis. The diagnosis of acute bacterial endocarditis was suspected immediately, and therapy was begun with a combination of penicillin, oxycillin, and gentamicin. Dr However, the bulk of the evidence available suggests that inclusion of an aminoglycoside does not improve overall outcome. DR. KLIGER: Twelve hours after admission the diagnosis of staphylococcal infection was made when the staphylococci grew out of both the skin biopsy and the CSF. With a diagnosis of staphylococcal endocarditis and septicemia, our management had changed dramatically. First, as you know, staphylococci produce a coagulase which causes extensive destruction and large abscess formation in the heart, in the myocardium, in the areas around the valves, and in other places in the body that it involves in disease as well. Because of that very destructive process, once the infection is seeded, antibiotic therapy is often insufficient to eradicate the infection, and, if it does eradicate infection, it does so slowly at best. Once endocarditis is suspected, the type of endocarditis and the source of that endocarditis are important in determining the prognosis of patients and developing a reasonable approach to therapy. In suspected endocarditis early in his course, and it was confirmed in a short period of time, it was also clear that with a platelet count of 40,000/mm3, a high bilirubin, and a rising BUN, he was not an optimal candidate for surgical intervention. He also had been observed for only a short period of time, and while there was evidence of extensive microembolization, we did not know whether that would continue to be an ongoing process. Finally, there was no evidence of congestive heart failure. Although the patient had a murmur he had well-preserved diastolic blood pressure and no pulmonary congestion. Following the patient over the course of his five-day hospitalization on adequate antibiotic therapy it was apparent that a number of his serious problems were resolving. His extensive neurological impairments were improving, his bilirubin was falling, his platelet count had risen, and in many respects he was responding appropriately. He did have a continuing development and maturation of microemboli as seen in his nailbeds and in his eye grounds, and in the fourth and fifth days he had a gradually falling diastolic pressure with an increasing intensity of his murmur. His PR interval, which was initially about .24 seconds, had lengthened to .32 seconds on the morning of his catheterization and surgery. This implied the continuing development of an intramyocardial abscess in the interventricular septum. Because of his improving overall situation and his worsening hemodynamic status, the decision was made to proceed with an operative approach. I think that the timing of such a decision is always a question of judgment which has to be based on the situation of the individual patient. One could argue that intervening earlier than we did might have approached his extensive myocardial problems before there was further necrosis. We do not know that for sure. He certainly was not in optimal condition for surgery. One could also argue that waiting longer might have allowed further time for the antibiotics to work and to control the infection. The patient seemed to be stable, and we were concerned about his worsening hemodynamic status. Therefore we decided it was time to act.
The wider issue that you raised is whether or not I think all patients with Staphylococcus aureus endocarditis should be treated with an operative approach. My personal feeling is that the situation has to be approached on a very individual basis. A review of a large series of cases by Kirklin's group in Alabama addresses this issue specifically [1] . In that series the authors reviewed 24 cases of staphylococcal endocarditis, in which twelve patients were treated medically, and twelve were treated surgically. There were three deaths in the surgical series, and seven deaths in the medical series. If one looks only at endocarditis due to Staphylococcus aureus in that series, there is no statistical difference between the outcome. They added to those cases, eleven cases of Staphylococcus epidermis endocarditis in which there were no deaths. Two of those patients were treated medically, and nine were treated surgically. If one then adds the results from both organisms together, one reaches statistical significance indicating that surgery prolongs life and decreases mortality.
Looking at Staphylococcus aureus alone, however, their data do not suggest that. There are many other series in the literature in which Staphylococcus aureus endocarditis, especially in drug addicts, has a very low mortality.
DR. KLIGER: In that retrospective study, patients with all types of endocarditis were included. In the group with endocarditis from staphylococci, both types were separated out. Of all patients who did not have congestive heart failure, there was a 14 percent mortality rate for those who did not get surgery, and a 6 percent mortality rate for those who did get surgery. The difference was statistically significant. However, among patients who did have congestive heart failure, there was a 65 per-cent mortality in those that were treated only medically, and a 25 percent mortality in those who were treated surgically. Those two figures were significantly different statistically, and this is the experience reported by most centers. However, in a group of patients with staphylococcal endocarditis, with or without congestive heart failure, there was no statistically significant difference in survival, whether one did or did not get surgery. The obvious problem with this study is that it is a retrospective study, in which selection for surgery or Initially he did have aortic regurgitation which was mild. He was not in failure when we first saw him and was well compensated, but he had a first degree A-V block. This was quite disconcerting, and, coupled with the fact that he had an ectopy, made us almost certain that he had myocardial abscesses which are frequently seen with aortic valve endocarditis. The indications for early surgery in a patient with endocarditis would be sepsis and emboli, with or without cardiac failure. If one can sterilize a patient and operate on him before he develops renal or CNS or myocardial complications, he will, of course, do better than he would by prolonging therapy until he has systemic deterioration because of uncontrollable sepsis or congestive failure or until the infection embolizes to other vital organs. Our decision to operate on this patient at that time was confirmed by his course and by progressive widening of his pulse pressure. DR. KLIGER: Would you tell us what happened in the operating room? DR.SHAW: One of the most important studies that we have today is the 2-D echocardiogram. It was a great deal of value in this case, because it suggested a congenitally bicuspid valve. Consider what is seen by a surgeon at the time of median sternotomy. One opens the aorta with a transverse aortotomy and can look down onto the'aortic valve. Anteriorly, there is the orifice of the right coronary artery, and, additionally, there is the septum underlying this area. Posteriorly, there is the orifice of the left coronary artery. Normally, there are three valve leaflets -the right coronary cusp, the left coronary cusp, and the non-coronary cusp. In this patient we found complete fusion of the left and right coronary cusps, giving him a congenital bicuspid aortic valve. The non-coronary cusp was involved with endocarditis. Beneath the non-coronary cusp and extending toward the left coronary artery is the anterior leaflet of the mitral valve. This patient had complete involvement and replacement of the non-coronary cusp of the aortic valve by extensively infected vegetative tissue. When we removed the valve, we found that the sepsis had burrowed through the septum and into the right ventricle. Posteriorly, the infection burrowed out through the wall of the aorta into the subadventitial areas. There was a layer of granulation tissue on the anterior leaflet of the mitral valve as well. Because of this, Dr. Wolfson was kind enough to come up to the operating room, and we discussed the situation and decided to make a left atriotomy. When the left atrium was opened we found a vegetation which was pedunculated and approximately 1 to 11/2 cm in diameter, lying in a loose fashion on the atrial aspect of the anterior leaflet of the mitral valve. Thus, we were faced with a patient who had an infection involving the aortic valve and the mitral valve. Further infection of the interventricular septum had created, in effect, a ventricular septal defect (VSD), and infection of the posterior aortic wall had formed an aorto-annular disconnection.
We replaced the mitral valve with a porcine valve without incident. The repair of the septal defect was somewhat more difficult. We made an incision into the right ventricular outflow tract, but we found the VSD extremely difficult to reach. Therefore, we closed his VSD with mattress sutures, approaching it through the aortic annulus. The aortic valve was also replaced, using a porcine prosthesis. After removing the mitral valve and the aortic valve, there was the problem of the area involved in the sepsis. There usually is some tissue of the trigone to which one can sew the replacement valves, or one can sew them one to the other to try to reconstruct the annulus and create a watertight seal. We partially closed the annulus by sutures which we placed to bring the tissue together in sewing in the aortic valve. We also took some sutures from the outside of the aorta and were able to reconstruct the aortic root posteriorly. The other option would have been to put in a dacron patch, but we elected not to do so. We were successful in closing him primarily. We also put in a Tenkoff catheter to institute peritoneal dialysis in the operating room, and we put in an intra-aortic balloon. We tried to remove the patient from cardiopulmonary bypass, but as soon as we did, he Grave from the ophthalmology division studied the eyes and could come to no definitive conclusion about involvement of the eyes with respect to blindness. Therefore, in light of the clinical situation, I think that the diagnosis of papillitis should stand. Severe and dramatic necrotizing and hemorrhagic lesions were present in the cerebellum. The entire brain was markedly swollen and weighed almost 1,600 grams, which is some 300-400 grams above normal for this patient.
The spleen was dramatic. Exudate on the capsular surface covered polygonal lesions which outline infarcted zones seen on cut section. Organ abscesses in the course of staphylococcal endocarditis may protect organisms from therapeutic efforts, and I would mention that the spleen histologically appeared to be a culture medium. Many stainable and presumably viable organisms were identified within the spleen infarcts. Multiple cortical infarcts were present in kidney. We could find no evidence for glomerulonephritis outside of the infarcted areas. Therefore, we felt that there was not a significant immune complex deposition as the cause of renal failure, but, rather, renal impairment was on the basis of embolic nephritis.
The heart weighed 760 grams, and showed a predominant left ventricular hypertrophy pattern which is consistent with Dr. Shaw's observation of congenitally bicuspid aortic valve. Of major interest was the site of surgical repair of the acquired ventricular septal defect. While at autopsy the graft was intact, readily apparent at the site of surgery was the extensive hemorrhage and necrosis that Dr. Shaw encountered in sewing the graft into the region of the VSD. Extensive embolic necrotizing lesions were present throughout the myocardium. The route of dissemination is hematogenous through the coronary artery circulation. There was necrosis and abscess formation within papillary muscles of the left ventricle. Stainable organisms were also found within these regions as well. Vegetations were not found on the prosthetic valve.
The cause of death was related to intra-operative problems, one of which was the bleeding problem that Dr. Shaw alluded to. The left lung was heavy, weighing 700 grams as a result of intra-lobar hemorrhage and edema. The right lung, which was fixed with formalin, inflated, and cut sagitally, was also heavy. The posterior portion of upper lobe and entire lower lobe were filled with blood, similar to the left lung. In the right lower lobe, there was extravascular hematoma distending the perivascular space; that is, the connective tissue sheath of pulmonary artery and bronchus. Such a lesion is consistent with rupture of a pulmonary artery, most likely catheter-induced. DR. KLIGER 
